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ABSTRACT : 



PROBLEM TO BE SOLVED: To improve the optical stability, 
preservability and 

solvent solubility and enhance the coloring sensitivity by arranging 
a coloring 

recording layer containing a chemical compound comprising an 
indolenine cyanine 

coloring matter represented by a specific formula and a substituting 
group 

donated to the former, on a substrate. 

SOLUTION: A coloring layer is formed on a substrate and at the 
same time, a 

chemical compound represented by the formula (wherein, m is an 

integer of 0-2; 

n is an integer of 1-3; Rl is a 1-4C alkylene group; R2 is a 0-4 
substituted 

phenyl group having a nitro group, cyano group, halogen atom, a 1-8C 
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alkyl 

group, alkoxy group, alkenyl group or alkenyloxy group as 
substituting groups, 

or the like; and An- is anion.) is added to the color developing 
layer to 

prepare an optical recording material. The preferably applicable 
anion 

represented by An- is a chlorine action, a bromine action or the 
like. The 

chemical compound represented by 1 as (n) in the formula shows a 
sensitivity of 

620-690 nm wavelengths for writing and regeneration. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to visible and the optical record ingredient which has the 
wavelength of a near infrared region and is used for the optical record medium in which optical record 
and playback of high density are possible by the laser of low energy etc. in detail about the optical 
record ingredient used for the optical record medium recorded by giving information as a thermal 
information pattem by laser etc. 
[0002] 

[Description of the Prior Art] Generally, since it has an advantage with the development unnecessary 
since a medium, writing, or a read-out head does not contact according [ especially the optical record 
medium with which the record medium has the description of not carrying out wear degradation, and 
information is given as thermal information ] to a dark room, as for the optical record medium, the 
development is performed briskly. 

[0003] Such an optical record medium can use record light as heat, and can make high density record 
information on the thin recording layer prepared on the base by making a detectable pit form optically. 
[0004] The writing of the information on a record medium is performed by making a pit form in the 
recording layer which scanned the laser converged on the surface of the recording layer, and absorbed 
the irradiated laser energy. The information recorded on this record medium can read the formed pit, and 
can detect it with light. 

[0005] As a recording layer of such an optical record medium, minerals, such as metal thin films, such 
as vacuum-plating-of-aluminium film, a tellurium oxide thin film, a bismuth thin film, and chalcogenide 
type amorphous glass membrane, were mainly used until now. 

[0006] Although these thin films are difficult and forming by the coating method needed to form them 
with sputtering or a vacuum deposition method, it had a fault, like the use effectiveness of a laser beam 
in which the actuation is complicated, and thermal conductivity with the high reflection factor to a laser 
beam is large when the further above-mentioned minerals are used is low. 
[0007] For this reason, it replaces with mineral matter and the approach of forming a pit by 
semiconductor laser using the organic compound which makes a subject the coloring matter as an 
optical record ingredient as a recording layer is proposed. 

[0008] As these coloring matter, cyanine dye, such as an India renin system, a thiazole system, an 
imidazole system, a thio KISAZORU system, a quinoUne system, and a selenazole system, is known, for 
example. These coloring matter is the salts of a cyanine dye cation and various anions, such as a halogen 
anion and a perchloric acid anion, and since sensibility is high, especially the coloring matter of an India 
renin system is used preferably. 

[0009] It writes in the optical recording medium using such coloring matter by near-infrared 
semiconductor laser with a wavelength [ corresponding to compact disk (CD) specification ] of 770- 
830nm, and the refreshable optical recording medium (CD-R) is put in practical use. 
[0010] Moreover, the mass optical recording medium (a digital versatility disk, DVD) to the extent that 
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the 620-690nm red semiconductor laser of short wavelength is developed rather than 770nm, and 
recording density is raised by making the beam spot smaller recently and an animation can be recorded 
using a data compression technique etc. is also developed. 

[001 1] This invention relates to the optimal cyanine dye for the optical recording medium (DVD-R) in 
which the postscript or record corresponding to this DVD specification is possible. 
[0012] For example, the thing has a large molar extinction coefficient and which writes in by 635nm, 
and has [ 635nm ] the sensibility for writing with the coloring matter used for the optical recording 
medium which uses the wavelength of 650nm for read-out, and has a high reflection factor in 650nm, 
i.e., what, is desirable. 

[0013] As coloring matter corresponding to the writing by 620-690nm red semiconductor laser, the 
optical recording medium which used India carbocyanine coloring matter for the recording layer at 
JP,59-55795,A is proposed until now, for example. 

[0014] However, with these coloring matter, it could not say that it had agreed correctly to the 
absorption wavelength of said DVD-R specification, and it was not able to be said about a reflection 
factor that it was enough, either. 

[001 5] Therefore, the purpose of this invention has the light stability and preservation stability which are 
used for the recording layer of an optical record medium, and the solubility to a solvent in offering an 
optical record ingredient with high sensibility good. 
[0016] 

[Means for Solving the Problem] As a result of this invention person's etc. repeating examination, the 
compound which gave the specific substituent to the cyanine dye of an India renin system carried out the 
knowledge of the ability to attain the above-mentioned purpose. 

[0017] The optical record ingredient characterized by having made this invention based on the above- 
mentioned knowledge, and consisting of a compound expressed with the general formula (I) of 
following [-ized 2] (it is the same as the above [-izing 1]) is offered. 
[0018] 
[Formula 2] 




(1) 



^^t/jim^ K«» 1 4 orju^Ji^m. KjRft 1 4 ot;i.^^;w»x 
I4**IR^^**U An- lir^:i->*«-ro ) 

[0019] 

[Embodiment of the Invention] Hereafter, the optical record ingredient of this invention is explained to a 
detail. 

[0020] The compound expressed with the above-mentioned general formula (I) concerning this 
invention is coloring matter used for the recording layer of an optical record medium. 
[0021] It sets to the above-mentioned general formula (I), and is the inside of a formula, and Rl. As an 
alkylene group of carbon numbers 1-4 expressed For example, methylene, ethylene, a propylene, 1- 
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methyl ethylene, 2-methyl ethylene, a butylene, etc. are mentioned, and it is R2. As an alkyl group of the 
carbon atomic numbers 1-8 which are inner substituents For example, methyl, ethyl, propyl, isopropyl, 
butyl, the second butyl. Tertiary butyl, isobutyl, amyl, the third amyl, hexyl, heptyl, Octyl, iso octyl, the 
third octyl, 2-ethylhexyl, etc. are mentioned. As an alkoxy group of the carbon atomic nmnbers 1-8 The 
radical guided from the above-mentioned alkyl group is mentioned. As an alkenyl radical of the carbon 
atomic numbers 1-8 Vinyl, propenyl, isopropenyl, butenyl, OKUTENIRU, etc. are mentioned. For 
example, as an alkenyloxy radical of the carbon atomic numbers 1-8 The radical guided from the above- 
mentioned alkenyl radical is mentioned, and it is R2. As a halogen atom which is an inner substituent R2 
which a fluorine, chlorine, a bromine, iodine, etc. are mentioned and is expressed with the alkyl group of 
carbon numbers 1-4 If it carries out Methyl, ethyl, propyl, isopropyl, butyl, the second butyl, tertiary 
butyl, and isobutyl are mentioned, and vinyl, propenyl, isopropenyl, butenyl,- etc. are mentioned as an 
alkenyl radical of carbon numbers 1-4, for example. 

[0022] An - As an anion expressed, for example A chlorine anion, a bromine anion, Halogen anions, 
such as an iodine anion and a fluorine anion; A perchloric acid anion, Inorganic system anions, such as a 
thiocyanic acid anion, a 6 phosphorus-fluoride anion, an antimony hexafluoride anion, and a 4 boron- 
fluoride anion, Or organic sulfonic-acid anions, such as a benzenesulfonic acid anion toluenesulfonic 
acid anion and a trifluoro methansulfonic acid anion; An octyl phosphoric-acid anion, Organic system 
anions, such as organic phosphorus acid anions, such as a dodecyl phosphoric-acid anion, an octadecyl 
phosphoric-acid anion, a phenyl phosphoric-acid anion, and a nonylphenyl phosphoric-acid anion. Or 
for example, an anion which was indicated by JP,60-234892,A is mentioned as a quencher anion. As an 
example of representation of this quencher anion, the anion expressed with the general formula (A) of 
following [-ized 3] and (B) is mentioned. 
[0023] 




aSt/b{i^^0-3^^t« R5 . Rs . R7 St/Rs 

[0024] Moreover, although n in the above-mentioned general formula (I) shows the integer of 1-3, since 
the compound especially whose n is 1 is excellent in sensibility to the wavelength of 620-690nm of 
writing and playback, it is desirable. 

[0025] As an example of representation of a compound expressed with the above-mentioned general 
formula (I), following compound No. 1 - 13 grade is mentioned. In addition, the cyanine dye cation 
which excluded the anion shows by the following instantiation. 
[0026] 
[Formula 4] 
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:0027] 

Formula 5] 
k^ttNo. 2 



Ni 




:0028] 
Formula 6] 




[0029] 

[Formula 7] 
{b'&'ftNo. 4 




[0030] 

[Formula 8] 
fl:^«jNo. 5 
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[Formula 9] 
it^mi^o. 6 




[0032] 

[Formula 10] 




[0033] 

[Formula 11] 
<t-&«iNo. 8 



Ni 




:0034] 

Formula 12] 




[0035] 

[Formula 13] 
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fls^ttNo. 10 




[0037] 
)miu 

5-«jNo. 1'2 



[Formula 15] 






F 




0038] 

Formula 16] 
b'&tlNo. 1 3 





[0039] The optical record ingredient of this invention which consists of a compound expressed with the 
above-mentioned general formula (I) is the salt of the above-mentioned cyanine dye cation and an anion, 
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and can be conventionally manufactured according to the well-known approach. 

[0040] Next, the concrete synthetic example of a compound expressed with the above-mentioned 

general formula (I) is given. 

[0041] (Synthetic example 1) 4-nitrophenyl hydrazine 15.3g (0.10 mols) and BO.Og (0.50 mols) of acetic 
acids are prepared, at 80 degrees C, 3-metiiyl-2-pentanone lO.Og (0.10 mols) was dropped at 500ml 
flask of compound No. circular [ with the 6 phosphorus-fluoride salt composition ** thermometer of 6, a 
cooling pipe, and nitrogen installation tubing ], and the temperature up was carried out to it to 100 
degrees C. Being cautious of generation of heat, 19.6g (0.20 mols) of concentrated sulfuric acid was 
dropped slowly, and it was made to flow back after dropping termination for 1 hour. After cooling, after 
[ neutraHzation ] and toluene 100ml and 100ml of water were added 28% of the weight by 24.3g of 
aqueous ammonia, and 16.0g of 10-% of the weight sodium-hydroxide water solutions, and oily water 
separation was performed. After rinsing a toluene layer 3 times, it dehydrates and condenses with 
anhydrous sodium sulfate, and silica gel and a hexane / ethyl-acetate =1/1 (weight) solvent perform 
column purification, and it is 2 and 3. - Dimethyl-3-ethyl-5 -India renin lO.Og (46% of yield) was 
obtained. 

[0042] ** After teaching 2 obtained by above-mentioned **, and 3-dimethyl-3-ethyl-5-India renin lO.Og 
(0.039 mols), and 4-chlorobenzene sulfonic-acid phenoxy ethyl ester 12.2g (0.039 mols) to 200ml flask 
and making it react to it at 135 degrees C for 1 hour, crystallization of the 50g of the ethyl acetate was 
added and carried out, after separation and washing, the vacuum drying was carried out and 5.7g (28%) 
of light brown crystals was obtained. 

[0043] ** 5.3g [ of intermediate products obtained by ** ], N, and N-diphenyl formamide 0.98g (0.0050 
mols), pyridine 15.8g (0.20 mols), and 5.1g (0.050 mols) of acetic anhydrides were taught to 100ml 
flask, and it was made to react to it at 1 15-120 degrees C for 2 hours. After adding dimethylformamide 
36.9g and 6 phosphorus-fluoride potassium 3.7g and making it react at 100 degrees C for 1 hour, 
chloroform 50g and 50g of water were added, and oily water separation was performed. After 
desiccation, condense, ****** by column purification with siUca gel and an ethyl-acetate solvent, and 
******** was made to ****** from dimethylformamide / methanol =10.6 / 42.4 (weight), and the 
obtained crystal was washed, it dried [ two-times rinsing of the chloroform phase was carried out, and ] 
with anhydrous sodium sulfate, and 0.57g (14.0% of yield) of green crystals which are the target 
compound was obtained. 

[0044] The following result was obtained as an optical property of the obtained crystal 

- lambdamax =(it is the same chloroform solution and the following) 579.0 nm-epsilon (it is the same 

the molar extinction coefficient in lambdamax, and the following) = 2.10x105 [0045] Like the above 

(synthetic example 1), the 6 phosphorus-fluoride salt of compound No. 2-5 is compounded, and it is 

lambdamax about each compound. And epsilon was measured. Those resuUs are shown in following 

[table 1]. 

[0046] 

{Table 1] 





Amax 


e 




5 8 2 nm 


2. 14X10'* 




5 8 4 nm 


2. 08X1 O'* 


ft:^^>la4(DPFr® 


5 8 0 nm 


2. 1 8 X 1 O*' 


<b^iaNa5<DPF«"a 


5 8 0 nm 


2. 1 1 X 1 0** 



[0047] The optical record ingredient of this invention is applied as a recording layer of an optical record 
medium, and the well-known approach can be conventionally used for it in the formation. Generally 
Lower alcohol, such as a methanol and ethanol, methyl cellosolve, Ether alcohol, such as 
ethylcellosolve, butyl cellosolve, and butyl diethylene glycol An acetone, a methyl ethyl ketone, methyl 
isobutyl ketone, a cyclohexanone. Ester, such as ketones, such as diacetone alcohol, ethyl acetate, butyl 
acetate, and acetic-acid methoxy ethyl Fluoride alcohols, such as acrylic ester, such as an ethyl acrylate 
and butyl acrylate, 2, 2 and 3, and 3-tetrafluoro propanol. It can form easily by applying on a base the 
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solution which dissolved in organic solvents, such as chlorinated hydrocarbon, such as hydrocarbons, 
such as benzene, toluene, and a xylene, methylene dichloride, a dichloroethane, and chloroform. That is, 
the optical record medium which formed on the base the thin film which consists of a compound 
expressed with the above-mentioned general formula (I) as a recording layer can be formed. 
[0048] The above-mentioned record layer thickness is 0.001-lOmicro, and the range of 0.01-5micro is 
usually preferably suitable for it. Especially the formation approach of the above-mentioned recording 
layer cannot receive a limit, for example, can use approaches usually used, such as a spin coat method. 
[0049] The amount used to this recording layer at the time of making the recording layer of an optical 
record medium contain the optical record ingredient of this invention is 50 - 100 % of the weight 
preferably. 

[0050] Moreover, if needed, the above-mentioned recording layer may contain the resin other than the 
optical record ingredient of this invention, such as polyethylene, polyester, polystyrene, and a 
polycarbonate, and may contain a surfactant, an antistatic agent, lubricant, a flame retarder, a stabilizer, 

a dispersant, an antioxidant, a cross linking agent, etc. 

[0051] Furthermore, the above-mentioned recording layer may contain an aromatic series nitroso 
compound, a transition-metals chelate compound, etc. as quenchers, such as singlet oxygen. As these 
compounds, a well-known compound which is proposed by JP,59-55795,A is used, for example. This 
compound is preferably used in 0 - 50% of the weight of the range to a recording layer. 
[0052] If the quality of the material of the above-mentioned base which **** such a recording layer is 
substantially transparent to a write-in light and read-out light, there will be especially no limit, for 
example, resin, such as polymethylmethacrylate, polyethylene terephthalate, and a polycarbonate, glass, 
etc. will be used. Moreover, according to an application, the thing of the configuration of arbitration, 
such as a tape, a drum, a belt, and a disk, can be used for the configuration. 

[0053] Moreover, on the above-mentioned recording layer, gold, silver, aluminum, copper, etc. can be 

used, the reflective film can also be formed by vacuum deposition or the sputtering method, and the 

protective layer by acrylic resin, ultraviolet-rays hardenability resin, etc. can also be formed. 

[0054] The optical record ingredient of this invention is suitable for DVD-R which can use it as coloring 

matter for optical disks, such as LD, CD, DVD, CD-R, and DVD-R, and uses light with a wavelength of 

620-690nm especially for write-in playback. 

[0055] 

[Example] Hereafter, this invention is fiirther explained to a detail with an example. However, this 
invention does not receive a limit at all according to the following examples. 

[0056] Titanium chelate compound (T-50: Nippon Soda Co., Ltd. make) is applied. (Example 1) On a 
polycarbonate disk substrate with a diameter of 12cm which hydrolyzed and prepared the substrate layer 
(0.01 micro) The ethylcellosolve solution of 1 :0.1 (weight ratio) of the coloring matter shown in 
following [table 2] and an aromatic series nitroso compound (DQ-24: Asahi Denka Kogyo K.K. make) 
is applied with a spin coating method. The recording layer with a thickness of lOOnm was formed and 
the reflective film of lOOnm gold was fiirther formed with vacuum deposition on the recording layer. 
Thus, writing was performed fi-om the base rear-face side using semiconductor laser (635nm, the 
condensing section output of 7mW, fi-equency of 2kHz), rotating each created medium by 3.6 m/s, and 
subsequently, semiconductor laser (650nm, condensing section output of 0.1 mW) was read, it 
considered as light, the reflected Ught which lets a base pass was detected, and the C/N ratio was 
measured by band width of 30kHz in the spectrum analyzer. Moreover, O.lmW laser was read, it 
considered as light, and change (%) of the reflection factor fi-om a base rear- face side after irradiating for 
5 minutes by the quiescent state as width and a 3kHz pulse for 1 microsecond, and after saving under 40 
degrees C and the condition of 88% of relative humidity for 2500 hours was measured. Those results are 
shown in following [table 2]. 
[0057] 
[Table 2] 
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No. 


3 id 


C/NJt 
(dB) 


Slt^SOafb (%) 






1-1 




5 6 


-3 


-6 


1-2 


^b^*^Na2CDPF,ia 


5 5 


-3 


-6 


1 - 3 




5 3 


-4 


- 7 


1 -4 




5 3 


-3 


-7 


1-5 


fb-p*§!Na5tOPF6-ie 


5 4 


-3 


-6 


1-6 


'fb'o^NaeraPFslfi 


5 6 


-3 


-6 


itMm 


1-1 




5 0 


- 7 


-14 


1-2 




4 9 


-6 


- 1 4 




PFe 





[0058] (Example 2) the following ~ the coloring matter shown in [Table 3] ~ using - an example 1 ~ 

the same — each medium ~ creating ~ a spectrum — the refractive index (n) and the extinction 
coefficient (k) were measured using the elUpsometer (M-150, Jasco Corp. make). Those results are 
shown in following [table 3]. 
[0059] 
[Table 3] 



No. 1 ^ m 1 mmmin) mMv^kw 




2-1 


^l:^«jNal©PF.-ti 


2.454 


0. 0 3 6 


2-2 




2.445 


0.038 


2-3 


^b'&iftNaS^PF.-ffi 


2.439 


0.037 


2-4 


^'^mOiAOC 1 O/* 


2. 444 


0. 0 3 3 


2-5 


'ffc^ftitasitjc 1 


2.460 


0. 0 3 4 


2-6 


<b^ttlto6«PF,-« 


2.468 


0. 033 




2-1 




2. 14 0 


0. 0 9 2 


2-2 




2 . 12 2 


0. 083 



[0060] (Example 3) Each medium is created like an example 1 using the coloring matter shown in 
following [table 4], 50000 luxs light is irradiated using a xenon weather meter (TEBURUSAN, Suga 
Test Instruments [ Co., Ltd. ] Co., Ltd. make), and it is lambdamax. The absorbance half-life (time 
amount which the value of the absorbance in lambdamax takes to fall to 50% of medium creation time) 
which can be set was measured. Those results are shown in following [table 4]. 
[0061] 
[Table 4] 
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3 - 1 


^t'&iKjNalcoPF.-iS 




3 - 2 


<k-&ifelNQ2®PF8-a 


2 O^W 


3-3 


<b-&'fetfo3©PF8-a 


2 2^f^ 


3-4 


•fl:'&tl(fa4CDPFB-*S 


2 4i^nq 


3-S 


{b-^it^NaeOPFg-ifi 


2 3l^|ii) 




3-1 






3-2 







[0062] When the optical record ingredient of this invention which consists of a compound expressed 
with said general formula (I) is used so that clearly from the above-mentioned example, as compared 
with the case where conventional cyanine dye is used, it excels in write-in sensibility, decline in the 
reflection factor after an exposure and preservation is remarkably small, and since the balance of n and k 
is excellent, very reliable record is attained. 
[0063] 

[Effect of the Invention] The sensibility of light stability, preservation stability, and the solubihty to a 
solvent is [ the optical record ingredient of this invention ] high good. 



[Translation done.] 
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